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A.L0

INTRODUCTION

This appendix provides an expanded derivation of the costs generated for
alternative drilling and production systems for use in the OCS Lease Sale
92 area in the North Aleutian Basin area, offshore Alaska. In the main
report, summary tables of the appropriate costs were provided.

This appendix provides original and unedited handfwri}tten cost calculations.
Because of the many concepts costed in this study, for various water depths
and production rates, costs are only developed once. Where the same costs
oceur in a number of different concepts, the location of the appropriate cost
is referenced.

The approach taken in the Appendix has been to take the summary tables
with their original table number from the main report and to supply the
appropriate cost back-up data. The piled jacket concept is described in
Section A.2, the hybrid platform in Section A.3 and the concrete gravity
platform in Section A.4. Finally floating systems are described in Section A.5.

The costs were prepared by BWA in conjunction with M & R who produced
cost estimates for the majority of the steel piled jacket and steel portion
of the hybrid concept. M & R also supplied input into costs for the yard
assembly of the deck facilities.
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PILED JACKET CONCEPTS
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e ) | A.2
A2.1 3ooft | loo,ooojzg#é‘ Togeon
- 7 ’ 70 1 ($MM)
Eﬁ. 1. Engineering, Management (10%)
Marine Insurance 23.3
. 2. Jacket:
i Materials ' 5.9
- Fabrication 13.7
Transportation : 2.5
Installation 4.7 26.8
L 3. Deck:
-~ Materials 1.5
i Fabrication 4.5
Transportation 0.6
?m Installation 0.3 6.9
8 4. Piles:
- Materials 8.0
£ Fabrication 2.7
i Transportation 2.0
- Installation 20.3 33.0
5. Facilities:
Eﬂ Steel and Fabrication 8.4
B Drilling Facilities 34.0
Zl Production Facilities 54.0
2 Accommodation Module 24.0
f" Yard Assembly 30.8
b Transport 5.2
, Installation 1.1
{ Offshore 8.5 166.0
6. Total 256.0

TABLE 5.3.1 ESTIMATED COST, PILED STEEL JACKET, 300 FT WATER DEPTH,
JAPAN, 100,000 BOPD PRODUCTION
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0 | ($MM)
= 1. Engineering, Management (10%)
o Marine Insurance 27.5
ﬂ 2. Jacket:
i Materials 5.9
Fabrication 16.7
Transportation 1.3
Installation 4.7 28.6
A 3. Deck:
o Materials 1.5
Fabrication 5.3
r Transportation 0.4
F Installation 0.3 7.5
4. Piles:
Materials 8.0
g’: Fabrication 5.3
Transportation 1.7
;‘5"3 Installation 20.3 35.3
5t
o 5. Facilities:
& Steel and Fabrication 9.0
-~ Drilling Facilities 34.0
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3. Deck:
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sif.ﬁ ‘ Installation 0.3 4.1
B 4. Piles:
Materials 2.7

Fabrication 1.8

Transportation 1.1
" Installation 14.1 19.7
i
b
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’ 5. Total 39.5
» * No facilities costs included.
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TABLE 5.3.6 ESTIMATED COSTS MULTIPLE JACKET, 150 FT WATER DEPTH, u.s.
- WEST COAST




L CLIENT: FILING CODE:
BRIAN WATT ASSOCIATES, INC.

E“* CONSULTING ENGINEERS SROJECT JoB NO.

B HOUSTON, TEXAS PAGE OF

' SYSTEM: ' ORIGINATOR:

4 - DATE :

i :

Lo CALCULATION FOR : (A/ 2 . Sl . lRevicwer:

.ﬁw

b — . |DATE:

[

Com 4 " [Revision:

71{ ! lw RESULTS -

f
s>
%
i

C
a
4
\

4
o

3
!

_M
H
®

&

1

[

FILING
CODE :




i

Ty

]

Lo o

‘Z.lsq

i,

B2

3,82

$7, 34

12,10

0.5

Z2.4%

0.43

———

029

273

1§

/108

14.12

19,75

644

0-29

- 12%

3748




- e s

g T

37 vy <

M " -~ -
o -

N RBlicarion:

¢
2id

Ha-r/ [ v 7

h B8

: ol
R RY
. .
.
.
. .-

JK:/;M‘

éoo

2.19

1 Joo0

[é-=1

T
Yai Tkt )
T30 | € 40 B

Dec/s,

35S

2/00

[ 243 [ 2700

27>
5.67

doo

182

3.28) -
/000 | ¢.8S

10.66

1128

1728 |46.33

g

. o

T

Gosd. -

R s
B TRTTR
fEE ey

(.55

0.71

r3

0.C1

0.1 8

. 26

0.8

.08

1.1 2

o133

O'q4 o “

458

151

;‘27




)3 Q‘.f‘-{

wiif

.,.vy P
o

@ - S - M -2 <28 C ek
$ v o) r4ryd T~

12y Bemel
{2 <72 &> |

: O R CH I o
o N " " co k. O. ,
‘ o 73 -T q Pr> 44 _.._.—-——a'??,
D S 208ans Loy et tegl

AN O

)

e

R

.

s W st
N

-~d

=




2.59

(a

3 Ug

8o°
Qs

LI

e Y
FE s

Rl

2

(2 Ld

e

2 €20 B Bl

I3
il vigs @

ey
il

i.J.
H i

3

e

i




Lo

3 m’u

SR

i
[
G

A Q.Y S«,..ffz J,a_clu}/w@ #Q»Q-I*Je/(ooooo lupcl)?.r,...

1. Engiheering, Mansagement

Marine Insurance (10%)

2. Jacket:

Materials
Fabrication
Transportation
Installation

3. Deck:

Materials
Fabrication
Transportation
Installation

4. Piles:

Materials
Fabrication
Transportation
Installation

5. Facilities:

Steel and Fabrication

Drilling Facilities

Production Facilities

Accommodation Module

Yard Assembly
Transport
Installation
Offshore Hookup

6. Total

TABLE 5.3.3

4.6
10.8
2.5
4.2

1.5
4.6
0.6
0.3

6.7
2.2
1.9
17.7

8.4
34.0
54.0
24.0
30.8

5.2

1.1

8.5

($MM)

ROYaN

22.4

22.1

7.0

28.5

166.0

246.0

ESTIMATED COST, PILED STEEL JACKET, 150 FT WATER DEPTH,

JAPAN, 100,000 BOPD PRODUCTION
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TABLE 5.3.4 ESTIMATED COST, PILED STEEL JACKET, 150 FT WATER DEPTH, U.S.

Engineering, Management

Marine Insurance (10%)

Jacket:
Materials , 4.6
Fabrication - 13.1
Transportation 1.3
Installation 4.2
Deck:
Materials 1.5
Fabrication 5.4
Transportation 0.4
Installation 0.3
Piles:
Materials 6.7
Fabrication 4.7
Transportation \ 1.6
Installation 17.7
Facilities:
Steel and Fabrication 9.0
Drilling Facilities ' 34.0
Production Facilities 54.0
Accommodation Module 27.0
Yard Assembly 65.8
Transport ' 3.7
Installation 1.1
Offshore Hookup/Commissioning 8.5
Total

26.5

23.2

7.6

30.7

203.1

291.1

WEST COAST, 100,000 BOPD PRODUCTION
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($MM)
- 1. Engineering & Management ’
Marine Insurance (10%) 37.7
2. Steel Jacket
Materials 7.7
Fabrication 13.7
- Tow to Mating Site ' 0.3 21.7
- 3. Deck
Materials 1.5
- Fabrication 4.5
Tow to Mating Site : 0.3 6.3
4. Concrete Structure
Construction Site (4 Uses) ' 3.3
Skirts 0.6
Base Slab 12.6
Walls 63.8
g‘ Tow to Deeper Water 1.0
Temporary Moorings 3.0
Top Slab 6.5
Hull Systems 27.0
Tow to Mating Site 0.3 118.1
5. Modules
Steel and Fabrication 8.4
Drilling Facilities 34.0
Production Facilities 54.0
Quarters Facilities 24.0
Yard Assembly 30.8
Tow to Mating Site 1.3 152.5
“ TABLE 6.3.3 COST ESTIMATE FOR HYBRID STRUCTURE, FABRICATED IN JAPAN,

300 FT WATER DEPTH, 100,000 BOPD (SHEET 1 OF 2)

g

B



A 13

($MM)
6. Mating: Inshore Location
Concrete Base to Jack. 1.7
Install Modules 0.8
Hookup 5.1 7.6
b 7. Tow to Alaska
- Prepare for Tow 1.0
Eﬁ Barite Ballast:
Egpt. 2.8
Mat . 116
Tow 11.0 26.4
8. Install & Commission
™~ Water Ballast 3.2
Eﬁ Grout Under Base:
Mat'l 6.0
Egpt. 3.8
Barite Ballast:
- Mat 15.4
" Egpt. 7.0
Diving Support 6.7
Commission 1.0
Demob Equipment 1.3 44.4
9. Total 414.7

TABLE 6.3.3 COST ESTIMATE FOR HYBRID STRUCTURE, FABRICATED IN JAPAN,

300 FT WATER DEPTH, 100,000 BOPD (SHEET 2 OF 2)
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($MM)
~ 1. Engineering & Management
fo
Ld Marine Insurance (10%) 43.9
2. Steel Jacket | ' =
Y-S

Materials 7.7
g .
k i Fabrication 16.7
Tow to Mating Site 0.3 24.7
e
| )
o 3. Deck
m Materials 1.5
L Fabrication 5.3
-~ Tow to Mating Site 0.3 7.1

4. Concrete Structure

i
$ Construction Site (4 Uses) 3.3
Skirts 0.8
L—
é : Base Slab 15.7
Walls 79.1
r~ ’ Tow to Deeper Water 1.0
b Temporary Moorings 3.0
- Top Slab 8.0
[ ]
kB Hull Systems 27.0

Tow to Mating Site 0.3 138.2
2
5. Modules
E’:« Steel and Fabrication 9.0
- Drilling Facilities 34.0

Production Facilities 54.0

Quarters Facilities 27.0

Yard Assembly 65.8

Tow to Mating Site 1.3 191.1
2!
1 TABLE 6.3.5 COST ESTIMATE FOR HYBRID STRUCTURE, FABRICATED IN WEST
G COAST, 300 FT WATER DEPTH, 100,000 BOPD (SHEET 1 OF 2)




($MM)

-~

6. Mating: Inshore Location

iﬁ' Concrete Base to Jack. 1.7
m Install Modules 0.8
4 Hookup 6.9 9.4
%‘t 7. Tow to Alaska
Prepare for Tow ‘ 1.0
Barite Ballast:
Egpt. 2.8
Mat'l. 11.6
Tow 9.0 24.4
!
Eni 8. Install & Commission
- Water Ballast 3.2
‘F Grout Under Base:
Mat'l 6.0
Eqgpt. 3.8
Barite Ballast:
£ ‘ Mat'l 15.4
= Eqgpt. 7.0
3 Diving Support 6.7
&” Commission . ' 1.0
~ Demob Equipment 1.3 44.4
9. Total 483.2
=~
&

§
ﬂ TABLE 6.3.5 COST ESTIMATE FOR HYBRID STRUCTURE, FABRICATED IN WEST
L COAST, 300 FT WATER DEPTH, 100,000 BOPD (SHEET 2 OF 2)
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P

Engineering & Management
Marine Insurance (10%)

Steel Jacket
Materials
Fabrication
Tow to Mating Site

Deck
Materials
Fabrication
Tow to Mating Site

Concrete Structure
Construction Site (4 Uses)
Skirts
Base Slab
Walls
Tow to Deeper Water
Temporary Moorings
Top Slab
Hull Systems
Tow to Mating Site

Modules
Steel and Fabrication
Drilling Facilities
Production Facilities
Quarters Facilities
Yard Assembly
Tow to Mating Site

A3.3 W MM/%&@/%) 5o H .

5.2
9.5
0.3

1.5
4.5
0.3

3.3
1.0
12.3
34.3
1.0
3.0
6.4
25.0
0.3

8.4
34.0
54.0
24.0
30.8

1.3

TABLE 6.3.2 COST ESTIMATE FOR HYBRID STRUCTURE, FABRICATED IN JAPAN,

150 FT WATER DEPTH, 100,000 BOPD (SHEET 1 OF 2)




($MM)
6. Mating: Inshore Location
Concrete Base to Jack. 1.7
— Install Modules 0.8
fi Hookup 5.1 7.6
7. Tow to Alaska
Prepare for Tow 1.0
- Barite Ballast:
H " Eqgpt. 4.1
Mat'. 17.2
g:% Tow ' 11.0 33.3
8. Install & Commission
Water Ballast 3.2
Grout Under Base:
Mat'l 6.6
Eqgpt. 4.0
Barite Ballast:
Mat'l 12.6
Egpt. 3.3
Diving Support 6.7
Commission 1.0
Demob Equipment 1.3 38.7
- 9. Total 373.3
B
3
TABLE 6.3.2 COST ESTIMATE FOR HYBRID STRUCTURE, FABRICATED IN JAPAN,
- 150 FT WATER DEPTH, 100,000 BOPD (SHEET 2 OF 2)
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($MM)
1. Engineering & Management
Marine Insurance (10%) 39.4
{‘: 2. Steel Jacket
r Materials 5.2
i Fabrication , 11.6
Tow to Mating Site 0.3 17.1
3. Deck
g"% Materials 1.5
. Fabrication 5.3
m Tow to Mating Site 0.3 7.1
kd
4. Concrete Structure
Construction Site (4 Uses) 3.3
Skirts 1.3
Base Slab 15.3
Walls 42.5
{T Tow to Deeper Water 1.0
" Temporary Moorings 3.0
. Top Slab 7.9
f« Hull Systems 25.0
r Tow to Mating Site 0.3 99.6
i
- 5. Modules |
w Steel and Fabrication 9.0
Drilling Facilities 34.0
[ Production Facilities 54.0
L Quarters Facilities 27.0
Yard Assembly 65.8
Tow to Mating Site 1.3 191.1

TABLE 6.3.4 COST ESTIMATE FOR HYBRID STRUCTURE, FABRICATED IN WEST
COAST, 150 FT WATER DEPTH, 100,000 BOPD (SHEET 1 OF 2)
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A 3.1°

($MM)
6. Mating: Inshore Location
Concrete Base to Jack. 1.1
ﬂ Install Modules 0.8
v Hookup 6.9 8.8
& 7. Tow to Alaska
Prepare for Tow 1.0
Barite Ballast:
- Egpt. 4.1
b Mat . 17.2
Tow 9.0 31.3
L s
8. Install & Commission
‘E‘; } Water Ballast 3.2
~ Grout Under Base:
Mat'l 6.6
Egpt. 4.0
Barite Ballast:
Mat'l 12.6
Eqgpt. 3.3
p( Diving Support 6.7
= Commission 1.0
I Demob Equipment 1.3 38.7
L 9. Total 433.1
for

o

g

TABLE 6.3.4 COST ESTIMATE FOR HYBRID STRUCTURE, FABRICATED IN WEST
COAST, 150 FT WATER DEPTH, 100,000 BOPD (SHEET 2 OF 2)
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A3.17

azs WMW/ ) SO pt, 3,000 bopd .

\ ($MM)
m 1. Engineering & Management
Marine Insurance (10%) 26.2
2. Steel Jacket
Materials 5.2
{”’J Fabrication 9.5
Tow to Mating Site 0.3 15.0
, 3. Deck
g:‘ Materials 1.5
Fabrication 4.5
ﬂ Tow to Mating Site 0.3 6.3
4. Concrete Structure
Construction Site (4 Uses) 3.3
i Skirts 0.5
& | : Base Slab 6.2
m Walls 19.7
P d Tow to Deeper Water 1.0
Temporary Moorings 3.0
ﬁ Top Slab ‘ 3.5
Hull Systems 25.0
Tow to Mating Site 0.3 62.5
5. Modules
Steel and Fabrication 5.6
™ Drilling Facilities 20.0
L] Production Facilities 46.0
Quarters Facilities 18.0
E Yard Assembly 26.0
Tow to Mating Site 1.3 116.9

[
i
EE
Be i
t

el

TR

TABLE 6.3.6 COST ESTIMATE FOR HYBRID STRUCTURE, FABRICATED IN JAPAN,
150 FT WATER DEPTH, 50,000 BOPD (SHEET 1 OF 2)
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($MM)
f' 6. Mating: Inshore Location
b ‘ Concrete Base to Jack. 1.7
{' Install Modules 0.8
; Hookup 4.6 7.1
&
4 7. Tow to Alaska
Prepare for Tow 1.0
Barite Ballast:
Eqgpt. 2.3
£ Mat1. 9.7
Tow 1.0 23.0
kil 8. Install & Commission
Water Ballast 3.2
Grout Under Base:
_ Mat'l 3.8
E—'E : Eqpt. 2.8
Barite Ballast:
Mat'l 8.9
Eqgpt. 2.8
ﬂ Diving Support 6.7
Commission 1.0
Demob Equipment 1.3 30.5
9. Total 287.5

TABLE 6.3.6 COST ESTIMATE FOR HYBRID STRUCTURE, FABRICATED IN JAPAN,
150 FT WATER DEPTH, 50,000 BOPD (SHEET 2 OF 2)
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— JCLIENT: FILING CODE:
BRIAN WATT ASSOCIATES, INC.
T
CONSULTING  ENGINEERS T ——
HOUSTON, TEXAS PAGE OF
SYSTEM: (- " ORIGINATOR:
CALCULATION FOR : __— DATE
REVIEWER :
DATE :
COM\«-%;t-o REVISION:
RESULTS :
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3 a3, L WMW)W)gmH)SW\uA. A 3.2%

- ($MM)
b 1. Engineering & Management
Marine Insurance (10%) 29.5

2. Steel Jacket

Materials 7.7
” Fabrication 13.7
Tow to Mating Site . 0.3 21.7
3. Deck
Materials 1.5
Fabrication 4.5
Tow to Mating Site 0.3 6.3

4. Concrete Structure

Construction Site (4 Uses) 3.3
Skirts 0.5
Base Slab 9.1
Walls 42.3
Tow to Deeper Water ’ 1.0
Temporary Moorings 3.0
Top Slab 4.7
Hull Systems 27.0
Tow to Mating Site 0.3 91.2
5. Modules
Steel and Fabrication ' 5.6
ﬁ Drilling Facilities 20.0
L= Production Facilities 46.0
Quarters Facilities 18.0
Yard Assembly 26.0
Tow to Mating Site 1.3 116.9

TABLE 6.3.7 COST ESTIMATE FOR HYBRID STRUCTURE, FABRICATED IN JAPAN,
300 FT WATER DEPTH, 50,000 BOPD (SHEET 1 OF 2)




k3.0

($MM)
6. Mating: Inshore Location
Concrete Base to Jack. 1.7
Install Modules ' 0.8
L Hookup 5.1 7.6
7. Tow to Alaska
Prepare for Tow 1.0
En Barite Ballast:
T Eqpt. | 1.6
E‘ Mat'. , 6.6
Tow 11.0 20.0
ke 8. Install & Commission
Water Ballast 3.2
Grout Under Base: ,
Mat'l 3.4
Eqpt. 2.2
Barite Ballast:
Mat'l 10.9
‘Egpt. ' 2.7
Diving Support ‘ 6.7
Commission 1.0
, Demob Equipment 1.3 31.4
9. Total 324.8
E TABLE 6.3.7 COST ESTIMATE FOR HYBRID STRUCTURE, FABRICATED IN JAPAN,
300 FT WATER DEPTH, 50,000 BOPD (SHEET 2 OF 2)
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¥

COST ($U.S.)

ITEM UNIT u.s. JAPAN
™
[
= Concrete: Normal cu.yd. 155 147

Lightweight , 222 212

— Reinforcement s.ton 1,325 932
by

Post Tensioning s.ton 4,540 3,820
e
& '
Ei

Formwork sq.ft. 5.34 4.66
B
o Concrete Placing Rate cu.yd./wk 2,000 3,450
i
£ Rebar Placing Rate s.ton/wk 400 440
i o
b Post Tensioning Rate s.ton/wk 50 55
-
B4 Formwork Rate sq.ft/wk 30,000 32,300
-
CE

TABLE 6.3.1 UNIT RATES FOR REINFORCED CONCRETE IN JAPAN AND WEST COAST
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Unit Costs — Conerete

SteueTu Re

ConvereTe  Pacing @ Direer Epuipment CosT

Conerere Mixing
Pat - stressing
Foemwork
Reneoreing  STeeL

Coverere , Cast in Face

$

For each

element




|

A dy

ro)

| F—-—

~=
L]
[
Lo

ConereTe  Praeing

Digcetr Eguipment CosTt

b |

T
]

im0

| 3 Tower Cranes @ 9 {,500,000 ea 44,500,000
1 Buckets #/-ofpers, et # 1,000, 000

10
B i A

&,

$ 5,500, 0600

vy

Kesale yalue = 50%

i

— j =) COSt * 2, 750,000
Qe.,bau'fs { Maintenarce (15%) $ 4/2,500

fue! 4 Pwer \
(450 days @ 4 26.9% [day) 4 97.¢00 |

—

e,

- p
L it PR

e
R

t
P

4 3,260,100 \

4 3,260,100
" (26,500 yd?

“ = 4 25.98 /yds ”

=) Direet E?,w'}wewf Cost

-
L
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0o STRY
by
7% i
- |
3 Cost  Conerete  Mixing
3
| Assume 2, 000 ‘/a"s/w,é ; Total #5450 da.(/s )
L Tote/ concrefe  volume = 125,500 yd s
M
a — lagor @ 3 8-men shrﬂ’s @ $20/h/'
H attounting for overtime 4 3
fr‘aducr"zvif"f $17.62/qd
rm
—  MATERIALS - ]
;T Corment : 826 Ib/yd? @ 40.029 /1b
L ‘ Gravel : 1652 0.0032
. Sand 1155 0.0030
& Superplasheczer ¢ 0.202 Gal /4d® @ 4 4'50/3:/
i Account Handling (10%) a
-— EouipMenT | Mawrenante 4 Pwee :
o ! Z Batchi Plants @ ¢ 250,000 ea.
Bi : + Delivery (#10,000)
' + Aggregate Bin @ # 100,000
o ; assuming 50% resale value
e Z Rarts 25 Maint . @ $ 300/day ; |
‘ : Power @ % 2l6,% /day 5
i Instullation & Dismartie € 4 200,000 7‘5..95/‘/d1
| #62.52/’7’5{{
Actounpn Overhecd & Profit
it B f $ 1675 hd?
[u s
U

TOTAL 4 81.27 /4d"|
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A Y. e

™

b

™M

i

P g

Cost  fee- sTREssjng  ConeRETE

4 *j

]
B
£
Yo

;r; Crew C-3
Man - hours 0.020
0 Unit /b
4 Mat 0.83
' | Labor 0.49
P 0.03
tad 1.35
Total + Overhead & Pofit 1.64
I Genera] Conpractor s
- Overhead £ Prcfd.' (20% ) 0.48
423 /b
TR Seatfle Cost Jndex = 106.7%
- |
=) $4 2.27/1lb
L

( $454—0.oo /7Zm)
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SKIRTS

Formwork

A55u.mm Job  bullt P! wal/ rms,
9, Fb st Pl el

Crew t-2
Man- hours 0.095
Unit S.F.C.A.
Material 0.46
éabor . 173 1.301% = 2,27
men 0.05
TZ?;;; 2.78
Total + Overhead & Propts 3.93
Inerease bt/ 20%. o account  fpr
ﬁperz'nj 0.79
$4.72 /2
Generol Conpractor's
Overhea.d Preft (20%) | &
$6.13 | f°

Seadtle City byt Index = 106.5 %

=> “%655/&2 |

¥

1311 = Factor 4o account for 3 Shifts,
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gevier
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e
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’ SKIRTS

Reinrorei NG SreeL

for walls, # 3 4 4 7 bars .

Craw ' 4 Rodm
Man-hours 10,667
Unit Ton
Material 455
Labor 215 < |.311 = 282
. meﬂt —
75_2;:;; 177
Totel + 0.4 P. 352
Incrtase 20°%% o
i ' atcount for 'fnpen‘ng 190 .40

41142 .40 [Ton

Gerera| Clontractor'
O.MAC P. (Sc:'/os) 342.72

#1485.12 [Ton

Seatle Cost Tndev = 106.7%

=> “ 4& 1584, 62 /Tor) ”
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e
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SKIRTS

Cast iv Pace  (ConeCRETE

Conerete  placed lu1 crane and

bucket .
Crew C--1
Man ~hours 0. 6754.
Unit ‘ ya’
Materal gl
Lobor 1075« . 31) = [4.09
sment 25,98

Ow/
Tota) + 0. & P.

G;wua-/ lonpractor's
0.4 P. (20°)

40.07
52.48

1575
$68.23 [yd’

SeatHe Cost Index =1U.1%

=> Il $75.81 /yd® H




Summary _ Unit CosTs

ELEMENT Forrworx Qe%feé:. cffll:‘/’:récjé Caf:”r:fﬁ PZce iﬂree;ssmz,
($/862)| (#/Ton) | ($/4d®) | ($/4a®) | (4/Ten) |
1 1 _ | _ |
Sl 6.53 1584 .62 81.27 75.81 4540
l
Base Slab 4.1 /330,23 68.52 |
Int. Walls 6.44 | 132052 75 .81
Ext Walls 5.44 | 132052 75.8
Top Slah 4.7 1330.23 N €8.52 \4
|



DETERMINATION 0F AVERAGE
| UNIT  RATES

o CONCRETE :

'wml

- MIXINQ :
Skirts E1,30) .96
Base Slab 1,445, 228.47
Walls €,922,566 . &1
Top Slab 706,979, 92

. ;»r.r@}

E |

$ 5,136,076. 7¢

1

=> $ 8127 /yd’

P — Cast in Prace :

n | Skirts 57 183, 48
n Base Slab | 1,218,494.59
| Walls 6,457,484 .43
Top Slob 596 ,065.76

L ! $ 8,529, 228.26

o | = $ 74.09 /yd?®
-

> I\ToOTAL = 4 155.% [yd”
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A Y.L
AVERAGE UNiIT RATES

REINFORCEMENT

Skirts 332,916.62
Base Slab 6,588,695,70
Wa.lls 21,329,112 .51
Top Slab 3 223,067 48

$ 41,473,792, 31

=>H$ 1,324 58 [ Ton

PosT- TENS (oM ING:

Skirts 238, 454.87
Base Slab . 5621, 708.80
Walls 26,927,653 40
Top Slab 2,750,059, 60

$ 35,537,906,67

=> ” $ 4,540. 00 /Ton "




AY-AD

Average Unit RaTES

forMwWoRK

- ] $ 5.34 [ ft2

186,758 .00
680, 124 .00
7 637,760 .00
630, 1$8. 00

$ 9,134,840.00




A4y

AY. 2 Conciede M W ),OOWer)Wﬁm“

ET% ‘ ($MM)
- 1. Engineering & Management
- Marine Insurance (10%) 35.7
2. Construction Site (4 Uses) 3.3
3. Concrete Structure
Skirts 0.6
Base Slab 12.6
m Walls 63.8
bl Transport to Deeper Water 1.0
, Temporary Moorings 3.0
E Top Slab 6.5
. Towers 8.6
4 Hull Systems 27.0
- Transport to Mating Site 0.7 124.8
= 4. Topsides
i Deck Fabrication 14.4
i Drilling Facilities 34.0
- Production Facilities 54.0
b Quarters Facilities 24.0
Yard Assembly 30.8
éff Transport and Mate 6.3 163.5
5. Tow to Field (Incl. part barrite) | 21.7
6. Install & Commission 43.5
| ] :
7. Total 392.5
0
£
= TABLE 7.4.2 COST ESTIMATE FOR CONCRETE GRAVITY PLATFORM, JAPAN,
- 100,000 BOPD, 300 FT WATER DEPTH

~m
L
,



Y

ConsTrucetiov  SiTE
Ttem ] CosT

Siv¢ Reurac 762.000]
- Accsss Esans $62,000
L Cienriug ¢ GrutrING ZE000
f""‘ Excay. & Bacerie [,”;;'Ebdlﬂfr) £ 176,000
- Weee Reenr Scar 784 coo
g’? Scoce fzoTECTION /, 89000
= Stoence Area Pavemeor 3,£70,000
E‘i Dewarsrinvg 30,000
. Evicorwvegs 690,000
o UTier1TiEs 100,000
—~ - Féwee 52,000
b Toiee7s 164 000
- . RoseEcATE Srocnee Biws 00
£l Warce & Gasocrne Tanes 24000

Pewer Fianrs /20,000

Service Docws 770,000
ﬂ, A1k Compize ssees /20,000
. Weo Do Niacwiw&s 20,000
E TRAw2PoRTA Tr00 16,002
ﬂ brewserinve /,128,000|,
(A :
r Torac Cowsr, Cosr 36/5,453,000'.

Assume 4 uses > 25% oF $1548 MM = % 5.87um

- Assume  cosr IN Japad = 85
> 0.85<3.87 = $ 3.29 MM
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CONSTRUCTION  LOSTS - JAPAN
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ev————

o
o
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bl

B

¢
bz

W.D.= 300 FT
100,000 BOPD

[ ;:;

o

=3
& i

o (onsTRuttion SiTE

£z

- o (onvcrere StrucTure

T
oz

—- | ® TopPsiDES

0 ® Tystauation & Comissioning

® LnoiveeriNg & MMRAGEMENT
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Y OTTTY ™
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e
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Eoid

Converete  Steuctuee

Costs - Japanese Duta

A&SUME

Cowcacte  : 95%  Vowume
Rleivrorcoment - 4% #

RS- Tensioning + 1°h O F

Unit  losts

Moerrs  Weignt Cowweere = US $ 147.06 [yd”

Sreer. Keiwrorceren = # 9388/ Ton
Post - Tensioning = #3820 to/Ton
Foem work. =  $ g6/ #®

# Uvit Weigyr = 4% [b [ #°
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i

i |

L |

SKIRTS

Volume = 94 Yds

lonerete = 0,95 r7-94-yd3 = 754 . %0 gda

@ us¢ la7.06/yd?  $10,927.3
S‘feeJ pe«‘nforcement = 0,04 x794 = 31.76 ../d’

=> 210,09 Ton

@ us # 931.88/Ton 4 195,778 .67.

fost Tension[,nj = 0,0/ %794 =794 yd3
= 52.52 Ton

@ us ¢ 3820.40/Ton ¢ 200,647, 44

RmeWlL = Z8,€éo0 ftz
@ us¢ 4.6(/#? .4 123 27,00

=

Us ¢ 640,629.44




| Ry g
LBASE suABL T LT TS
. P L R
. R _
ki ;- Conertde « 0.95< 18,713 = 11,783.0S yd
6 vsé 147.o§/./d5 ->{?,6/5,/75.35

i Stee! R&nfwt(;mwd’co.odvtlaﬁls

=748.76 yd? = 4953.05 Ton
E @ vsf 931.88 /Ton  =>§4,65¢048.23
- fast - fusioning = 0.0/ < 8,715
i = 187.19¢yd® => 1238.26 Fon
€ vs¥ 382040 [Tor  => $4730668.50
r ! '
Frmuwork = 144, 400 $£.°

| @ vs$ 466 [ 442 =) 4 672,504. 00

c vsf /2634, 3%.07
)

£

m
A
ansnd

)

1
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g‘ﬁ?m
| S

e

r=n

WALLS
S VYolume = 89,63 yd?

. Cruree = 0.95 + 89,663+ 85,179,865 4d”

a4y-lo

@ vst 147.00/yd® = $/2,526,508.74-
Steel Reinforcement =0.04 « 89,663
= 3.586.52yd > =>23724.83 Torn
@ us$ 93188 [Ton => #22,108,¢94.58

Fost -Feusion: 2 0.0f ¢ 85663
="856.62 ¢d3 .5 593/.21 Tom
@ vs$ 2820.40 [T < §22659,5%.48

frrmursrk = 1, 404 000 #2

@ uss dee/ft™ => o6 5424640.00

US 4 63,837,478 .00
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3 N EY “x*:::r: . L

FLoAT ouT Fkom : CmAwnl?; 744@ )

.Pum,a , bazye.r ) 7‘:4_93, _;winchesf
Cincluding  eew, fiel
supervision, et .

10 doys @ ¥"70,w0/da/7/

= # 700, 000

Misce llaneous $ 300 000

# 1000 000

g m e e . e = A s PR e e —
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MoogiNgs  buing  ConsteuctionN  AFLoaT
Materinls (delivired R site ) # 1,900,000

Installation : I
15 doys @ # 100,000/day 4 1,500,000

$ 300,000




A1}

T ToP SLAR
Volume = 9,57 yd®

i, Conerete = 0.95« 3,
@ vs$ _’47'96/70’3

f e i e — -

157 « 8,699.45 yd’
> $1,279,297.00

t =004y 8,157

= 366.28 yd> => 2,422 94 Ten

4 593/.88 [ Ton =2 ; 2,257,885.53

0.0/ ¢ 8,157

©9.57 yd> > 60514 Ton,

€ us$ 2820 40 /Tom

Stel P

@ vus
Poﬁi--ﬁnu'rninf =
Frmuprk =

= *2, 314,169, 1o

133,800 f°

Euvss a.66 [#*

=D ¢ £23,508.00

Us$ 6,474,863 42




Ay 1y

Towers :  Cowsteucrion  Cost

U COJT *(usiﬂz; &ip - Foems ) = US‘¢ 720 /:,/cv’5
75TAL VoLume 4 Towers = 13,260 yd >

= Torar  lost 4 9,547, 200

"

* MT  OST INCLUDING  FORMS, MATERIALS , [A7BOR,
Overuesd 4 PROFITS .  Aso  AccoUunTs  FoR

OFFSHoRE CoNSTRUCTION -
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»ABa/laJt' quﬁm L
Sond  Undergrouting Sq:/'w—
0| Stormge 4 Mﬂﬂﬂ'y
HVAC System
Eleetrical  Systems
Instrumentation 4 Conkols
fire fighting

Miseellancous
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T Tow Cassson 7o MaTing Bi5E 'T‘_?_::_“_?_:

e & w0t by
| @ 41200 /day ¥, for

i . 4 - days (inci . Mob/ﬂemoé)
s 4:4+< 12oco = £ 192 000

Towing Hardware |
inc&x_d.«'nj installations 4 500

~ ; - | 4 692000

, *  Crowley Marifime > 7/22/85
| This tost includes erew , romirnal  fuel
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!
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i

WDd,ﬁth L
| — Ussume fo,taj of —16‘ d.w./.x %r ot estim |
- 2 vamfw//’mp bm:ju e $40K/aay

— 4 -%00 HP Tugs for Sub-shucbure
o~ ! | e ¢l2k/da_y

- - oo ke Ts fr ek @ b2k fony.
[ - Msellancoss Macie Coaft 0 $.20k [day.
m | - $wuﬁm'QW¢wmf i $4MM .

- .~ Opembvu ;4 2k[dey - -

gremr
o i

Ty

F o ot Generator [Pump Burser = 2<15x 4ok
| Tugs = 7«15 ~lzk
. Morine CrO/fr = &> Zok

i oo n . A Lo
L Yorvecdor, Eprirnoodos
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| 4.y
s A Y3 MMVW%H,:M¢W)US.QQW.

H
Iy ($MM)
E@j 1. Engineering & Manégement |
% Marine Insurance (10%) 41.7
- 2. Construction Site (4 Uses) 3.3
| 3. Concrete Structure
m Skirts 0.8
‘ Base Slab 15.7
1"“ Walls 79.1
G Transport to Deeper Water 1.0
o Temporary Moorings 3.0
3 Top Slab 8.0
’ Towers 11.9
{" Hull Systems 27.0
‘; Transport to Mating Site 0.7 147.2
- 4. Topsides
o Deck Fabrication 16.2
b Drilling Facilities | 34.0
™ Production Facilities 54.0
4 Quarters Facilities 27.0
- Yard Assembly 65.8
t :‘ Transport and Mate 6.3 203.3
ﬁ 5. Tow to Field (Incl. part barrite) 19.7
k3 ,
P2 6. Install & Commission 43.5
&
r‘: 7. Total 458.7
i
3
o TABLE 7.4.4 COST ESTIMATE FOR CONCRETE GRAVITY PLATFORM, WEST COAST,
- 100,000 BOPD, 300 FT WATER DEPTH
Bt
by

{77}



b A Y.%
E Concrere  Steucrure  Corts - U S west  CoasT

1

.
4

+
e

SKIRTS

.

Concrede = 75420 yd? x # 155 3¢ /qd > = #0117 MM
b Steel = 21009 Tm « 3 1324.58/Tm = 0.218

r Post- tencioning = 52.52 Ton < % 4640.00 [T = 0,238

% Fnrmu/'vr/r. =z 28,600 f{.ze f 5 34 /#2 - 0./53

~ ToTAL = $#0.787 MM
~ BASE SLAB

r torcrete = 11783 yd® « ¢ /5536 [yd> = # 2.763 MM
Steel = 4953 Ton ~ # 1324.58 /Tem = €. 56/

by Pt~ tensiening = /238 Tor $4540 [Temn = 562/

& formuwrd = 144,400 ft7x $ 584 [fA5 = 097

 TOTAL = $# /15715 MM

i WALLS

(oncrete = 85,180 yd3~ # 165,36 /yd = #/3234 mpm
o Stee| = 23,725 Ton « $ 1324.58 [ Ten = 3). 426
CE]

- Posf—f’wsioninj = 5921 Ton x # 4540 [Ton = 26.927

£

L formurerk = [404 000 ft‘z" # 5,34 /f‘iz = 7.457

2 TOTAL = ¢ 79.083 MM



- A L
ToP SLAB

(oncrete = 8,699 c/dar * 155.36 /L/a,s = # /-35) mm
H
La
Lo 5+ee/ = 2,422 Ton = # /524.55/7'0-n = 3.209

i

;ﬁ"" %sf-fensfom‘nf = 606 Tor ~ ‘# 4540 /7'071 2.75/

Frmuwerd = 133,800 ftz& * 5.324 /ftz = 0.714

TOTAL

]

# 8,027 mn

o~

Pt
b

£ PR

T

peven
S iy

g )



Y et G g 15

=
- ($MM)
= 1. Engineering & Management
t Marine Insurance (10%) 32.7
-
& 2. Construction Site (4 Uses) 3.3
.
E ‘ 3. Concrete Structure
Skirts 1.0
{1l Base Slab 12.3
- Walls 34.3
IE‘; Transport to Deeper Water 1.0
L Temporary Moorings 3.0
. Top Slab 6.4
% ‘Towers 5.4
o Hull Systems 25.0
F Transport to Mating Site 0.7 89.1
n 4. Topsides
ki Deck Fabrication 14.4
- Drilling Facilities 34.0
b Production Facilities 54.0
P Quarters Facilities 24.0
H Yard Assembly 30.8
- Transport and Mate 6.3 163.5
L
5. Tow to Field (Incl. part barrite) 28.3
= 6. Install & Commission 42.6
~
§ i 7. Total 359.5
™
g‘“{ TABLE 7.4.1 COST ESTIMATE FOR CONCRETE GRAVITY PLATFORM, JAPAN,

100,000 BOPD, 150 FT WATER DEPTH




E““}
.

($MM)
4‘“‘;‘
Eg 1. Engineering & Management
Marine Insurance (10%) 37.9
- 2. Construction Site (4 Uses) 3.3
-
b 3. Concrete Structure
. Skirts 1.2
¢ .
f ! Base Slab 15.3
Walls 42.5
L} Transport to Deeper Water 1.0
Temporary Moorings 3.0
Top Slab 7.9
Towers 6.7
2y Hull Systems 25.0
: Transport to Mating Site 0.7 103.3
r
k! 4. Topsides
‘ Deck Fabrication 16.2
r« Drilling Facilities 34.0
Production Facilities 54.0
f‘} Quarters Facilities 27.0
Yard Assembly 65.8
5"‘» Transport and Mate 6.3 203.3
7 5. Tow to Field (Incl. part barrite) 26.3
bk
6. Install & Commission ’ 42.6
7. Total 416.7
~ v
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TABLE 7.4.3 COST ESTIMATE FOR CONCRETE GRAVITY PLATFORM, WEST COAST,
100,000 BOPD, 150 FT WATER DEPTH
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1. Engineering & Management

Marine Insurance (10%)

2. Construection Site (4 Uses)

3. Conerete Structure

Skirts

Base Slab

Walls

Transport to Deeper Water
Temporary Moorings

Top Slab

Towers

Hull Systems

Transport to Mating Site

4. Topsides

Deck Fabrication
Drilling Facilities
Production Facilities
Quarters Facilities
Yard Assembly
Transport and Mate

5. Tow to Field (Incl. part barrite)

6. Install & Commission

7. Total

TABLE 7.4.6

COST_ ESTIMATE FOR CONCRETE GRAVITY PLATFORM, JAPAN,

($MM)

0.5
9.1
42.3
1.0
3.0
4.7
9.6
27.0
0.7

12.0
20.0
54.0
18.0
26.0

6.3

29.0

3.3

97.9

136.3

21.7

31.0

319.2

50,000 BOPD, 300 FT WATER DEPTH
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. ($MM)
~ . NG
ki 1. Engineering & Management .
Marine Insurance (10%) 26.7
mv
B
o 2. Construction Site (4 Uses) 3.3
- v
L 3. Concrete Structure
. Skirts 0.5
% Base Slab 6.2
Walls 19.7
<
E ) Transport to Deeper Water 1.0
Temporary Moorings 3.0
/;-: Top Slab : 3.5
3
Towers 5.4
F Hull Systems 25.0
s Transport to Mating Site 0.7 65.0
m
L 4. Topsides
Deck Fabrication 12.0
ﬂ Drilling Facilities 20.0
Production Facilities 54.0
fm Quarters Facilities 18.0
- Yard Assembly 26.0
E“J; Transport and Mate 6.3 136.3
I ;
- 5. Tow to Field (Incl. part barrite) 26.5
6. Install & Commission 35.6
P ]
by
| 7.  Total 293.4
M

TABLE 7.4.5 COST ESTIMATE FOR CONCRETE GRAVITY PLATFORM, JAPAN,
50,000 BOPD, 150 FT WATER DEPTH
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ITEM

Engineering/Management
Marine Insurance (10%)

Production Tanker
Purchase
Modifications
Outfitting
Ice Strengthening
Shipyard Fee
Tow to Location
Installation

Mooring System
Materials & Fabrication
Transportation
Installiation

Subsea System
Materials & Fabrication
Transportation
Installation

Risers
Materials & Fabrication
Transportation
Installation

Test & Commission

TOTAL

COST
($MM)

7.5
21.9
59.0
15.0

7.2

0.7

0.2

4.2
0.7
1.6

22.8
1.2
4.8

9.6
0.7
1.7

TABLE 9.3.1 FPSO COST ESTIMATE

16.3

111.5

6.5

28.8

12.0
3.5

178.6
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ITEM COST
| ($MM)
1. Engineering/Management
Marine Insurance (10%)
2. Storage Tanker
Purchase 7.5
Modifications 13.3
Outfitting 39.6
Ice Strengthening 15.0
Shipyard Fee 4.3
Tow to Location 0.7
Installation 0.2
3. Mooring System
Materials & Fabrication 4.2
Transportation 0.7
Installation 1.6
4. Risers
Materials & Fabrication 0.9
Transportation 0.8
Installation 0.8

5. Test & Commission

TOTAL

TABLE 9.3.6 FSO COST ESTIMATE

9.0

80.5

6.5

2.5

0.3

98.8
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| ITEM COST
b ($MM)

m 1. Engineering/Management
Marine Insurance (10%) 0.7
t- 2. Mooring System
{nw Materials & Fabrication 0.4
P Transportation 0.6
- Installation 1.6 2.6
3. Risers
?-: Materials & Fabrication 2.5
. Transportation 0.6
5"3 Installation 0.6 3.7
™ 4. Test & Commission 0.2
i
’..j TOTAL 7.2
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TABLE 10.3.1 REMOTE LOADING BUOY COST ESTIMATE
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